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Project Description:
7.1 Goals and Objectives of the Monitoring Program
The project goals and objectives for the monitoring program presented include:
. to develop and/or update site specific dry and wet weather data which can be
used to calibrate and verify a SWMM4 model of each CSO drainage basin
. to define the Combined Sewer Systems (CSS’s) hydraulic response to rainfall
. to develop current dry weather water quality and quantity data for each CSO
drainage basin
. to determine the CSO flows and pollutant concentrations/loadings being
discharged to the Passaic River |
Additional goals will be established under the Modeling Quality Assurance Work Plan which

will define the short term and long term goals of the monitoring and modeling analysis.

A. Objective and Scope Statements

The Passaic Valley Sewerage Commissioners is undertaking a Combined Sewer
Overflow Discharge Characterization Study, pursuant to Part V.B., Condition 4a, 4d, 4e, and
4f of NJPDES Permit No. NJ0105023, to provide site specific data which will be used to
develop and calibrate SWMM Model(s) of the combined sewer systems within the Towns
of Harrison and Kearny, the Borough of East Newark, and the City of Paterson. This Work
Plan covers the following segments of the CSO Discharge Characterization Study as

specified within the above referenced permit:

a. A Monitoring Program Proposal and Work Plan (this document);
b. A Rainfall Monitoring Study; and

c. A Combined Sewer Overflow Monitoring Study
In accordance with our discussions with the Department, the Quality Assurance / Work Plan

for a Combined Sewer System Modeling Study will be submitted separately once the

monitoring program has received NJDEP approval.
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I. Background Information

The Passaic Valley Sewerage Commissioners (PVSC) provides wastewater
treatment service to forty-seven (47) municipalities within their northeast New Jersey
service area. The PVSC District covers approximately 150 square miles from Newark
Bay to the upper regions of the Passaic River Basin adjacent to the Great Falls in
Paterson. The main interceptor sewer of the PVSC, which begins at Prospect Street in
Paterson, generally follows the‘ alignment of the Passaic River to the PVSC Water
Pollution Control Facility in the City of Newark. The extent of the PVSC Service
District and the area combined sewer areas within the study area is illustrated in Figure

1.

Seven (7) of the municipalities within the PVSC District have combined sewer
systems and have received Authorization to discharge under the General NJPDES Permit
for Combined Sewer Systems. Two of the combined sewer municipalities, the Cities of
Bayonne and Jersey City, own and operate their own combined sewer systems,
interceptors, CSO Control Facilities, and pumping stations. In addition they jointly own
the force main used to transport wastewater to the primary clarifiers at the PVSC
treatment plant in Newark. The PVSC does not have any combined sewer overflow
control or transportation facilities which service this section of the District.
Consequently the Cities of Bayonne and Jersey City will be undertaking their own

Characterization Studies.

The other municipalities with combined sewer systems include the Towns of
Harrison and Kearny, the Borough of East Newark and the Cities of Newark and
Paterson. All of these municipalities are tributary to PVSC interceptors and most of their
combined sewer systems are tributary to CSO control facilities owned and/or operated
by PVSC. Accordingly PVSC has offered to undertake the CSO Discharge
Characterization Study on behalf of the Towns of Harrison and Kearny, the Borough of
East Newark, and the Cities of Newark and Paterson. The City of Newark has decided

to undertake its own monitoring program and is not included in this Work Plan.

946210011
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- The Passaic Valley Sewerage Commissioners conducted a Phase One Combined

Sewer Overflow Analysis for all combined sewer control facilities owned and operated
by the PVSC in 1976. This study developed background information on the combined
sewer systems tributary to each regulator as well as the analysis of overflow volumes and
water quality. Other information which was developed for each combined sewer
drainage basin under the 1976 study included:

+ the intensity and volume of rainfall which produced CSO discharges;

+ the point at which CSOs occur;

 the estimated CSO flow to produce an overflow; and

+ the estimated time of concentration (Tc) to the overflow chamber

This information will be updated under the proposed monitoring program.

‘As an extension of the 1976 study, the PVSC undertook a Combined Sewer
Overflow Facility Plan in the early 1980’s. The Facility Plan included the development
of SWMM 3 Models for the major combined sewer overflow areas and a Dynamic
Network Model of the Passaic River. These studies developed an understanding of those
combined sewer systems that were then part of the service District and to determine the
water quality impact of CSO discharges on the Passaic River. These studies did not

include the City of Bayonne nor Jersey City which were not part of the PVSC District

at that time.

‘While the work undertaken in the early 1980's included the development of land
side and receiving water models, the procedures and methods used at that time do not
fully comply with the present requirements of the General Permit. The information
developed under these studies will be used to supplement the present study and will limit

the level of effort presently required.

IL. Regional Approach
The NJDEP and the Passaic Valley Sewerage Commissioners agree that a
cooperative or regional approach to the combined sewer overflow studies and modeling

will be the only means of providing meaningful data and analyses. PVSC has, with

4.
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NJDEP approval, undertaken coordination and review of Solids and Floatables Control
Projects for CSOs within its service district. -As an extension to this, PVSC has offered
to undertake and coordinate the CSO Discharge Characterization Study for all

municipalities tributary to its transport facilities.

A coordination meeting was held with representatives of the combined sewer
municipalities tributary to PVSC control and interceptor facilities on February 1, 1996.
At that time PVSC indicated its willingness to undertake the CSO Characterization Study
on behalf of each municipality. Most municipal representatives indicated a desire for
PVSC to undertake this work on their behalf. The exception was the City of Newark,
which will complete the monitoring and modeling requirements of their General Permat

on their own.

While the City of Newark will undertake the monitoring and modeling of its
combined sewer systems on their own, they did request that PVSC continue to undertake
the development of detailed system information which is required under the General
Permit including the Facilities Inventory, Drainage and Land Use Report and the Sewer
System Inventory. The City of Newark has also indicated an interest in PVSC
undertaking any receiving water monitoring and modeling required in the future.
Newark indicated that they fully intend to conduct a cooperative project wherein they
will make the land side SWMM information available to PVSC and their consultants.
In this manner PVSC will have access to all the data necessary for inclusion in the next
anticipated phase of this project which is the determination of CSO impacts upon the

receiving waters.

946210014
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The following outlines the owner/operators of the CSSs and control facilities

included within this Work Plan:

City of Paterson
Owner/Operator of CSS Paterson
Owner/Operator of Internal Controls Paterson
Owner/Operator of Regulators to PVSC Interceptor PVSC

Town of Harrison
Owner of CSS Harrison
Operator of CSS Keamny
Owner/Operator of Regulators to PVSC Interceptor PVSC

Town of Kearny |
Owner/Operator of CSS Kearny
Owner/Operator of Regulators to PVSC Interceptor PVSC

Borough of East Newark
Owner of CSS | E. Newark
Operator of CSS Keamny |
Owner/Operator of Regulators to PVSC Interceptor PVSC

Information on the relationship of the CSSs and CSO Points to the entire collection,
conveyance, treatment, and effluent disposal facilities is covered in several reports
prepared by PVSC under the CSS General Permit and their NJPDES Permit. These
include:
. Service Area and Land Use Report for the Towns of Harrison and
Kearny, the Borough of East Newark, and the City of Newark and
Paterson, dtd Feb 1996
. Sewer System Inventory and Assessment Report for the Towns of
Harrison and Kearny, the Borough of East Newark, and the City of
Newark and Paterson, dtd Feb 1996
. Maximization of Conveyance of Wastewater to the PVSC Water
Pollution Control Facility for Treatment, dtd Dec 1996

Additional information concerning the relationships between the CSSs and the

-6-
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Transport and Treatment Facilities will be covered in greater detail in the Monitoring and

Modeling Report.

I1I. Purpose

The purpose of the proposed monitoring program is to quantify and qualify dry-
weather and wet-weather wastewater flow and pollutant concentration variations at key
CSO drainage basins to calibrate and verify hydrologic and hydraulic models (SWMM4)
of the combined sewer systems within the Towns of Harrison and Kearny, the Borough
of East Newark, and the City of Paterson. This work is the first phase to the
development of a mathematical tool which can be used to assess residual storage or
hydraulic deficiencies in the collection system, pollutant concentrations and loading
distribution in the storm event and among CSO discharge points, pollutant loads to the
receiving water, and the development and evaluation of possible long term control

alternatives or modifications to the WQS during wet weather events.

This Quality Assurance/Work Plan is being submitted as required by the General
Permit for Combined Sewer Systems for the Towns of Kearny and Harrison, the Borough
of East Newark, and the City of Paterson. The City of Newark has indicated that it will
proceed with the submission of its own Quality Assurance/Work Plan as required under

the permit.

The monitoring and modeling study addressed by this work plan, is designed to
develop, calibrate and verify a SWMM4 stormwater management model for each of the
participating municipalities with CSO systems. The SWMM4 models of the combined
sewered areas will produce the hydraulic flow and quality information that will be the
basis for projecting wet weather, combined sewage flows, volumes and pollutant
loadings to the PVSC interceptor, and ultimately, via the regulator overflows, to the
receiving water. The models will permit the evaluation of the interceptor/overflow
system response under various hydrologic events of interest, as well as any that would

result from CSO management or control actions proposed by the municipalities.

946210016
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These models will provide the hydraulic input to a model of the PVSC main
interceptor which is being developed concurrently under a separate work plan. The
Passaic Valley Sewerage Commissioners will shortly initiate a hydraulic modeling effort
of the PVSC interceptor system (using SWMM-EXTRAN) to characterize the dynamics
of this system and provide the proper hydraulic linkages between the separate SWMM
models of the municipal combined sewer areas and the regulators and CSO overflow
points. The Work Plan for the interceptor modeling has been developed and reviewed

separately.

The overall, comprehensive land-side model that is developed will provide an
essential analysis tool for addressing the General Permit requirement for maximization
of combined sewer flows to the PVSC wastewater treatment plant in Newark. The land-
side model will also provide the hydraulic and water quality data that will provide the
necessary inputs for a water quality model of the receiving waters. Although a receiving
water model is not presently a requirement of the CSO General Permit, it is anticipated
that a suitable model will be required to meet the water quality requirements of the EPA's
CSO Control Policy. Itis estimated that the work plan for the receiving water model will
be developed during 1998, following NJDEP's development of a regional water quality

analysis plan.

Data Usage

Using the monitored hydrological events and the results of the precipitation statistical

analysis, a correlation between rainfall characteristics and the frequency of occurrence that

cause a discharge will be established. This data will be used in conjunction with the second

task to evaluate the relative loading and flows associated with the discharge from the various

control facilities within the region.

Data collection under Part b, A Rainfall Monitoring Study, and Part ¢, A Combined

Sewer Overflow Monitoring Study, will be used to provide input to the Combined Sewer

Modeling Study. The measurements of rainfall, flow and quality will have several different

uses, and will be analyzed or applied in ways appropriate for the particular use. Specific uses

-8-
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include the following :

Maodel Calibration/Validation - A primary use of the monitoring data will be for use in first
calibrating, and subsequently validating the SWMM model. Adjustment of model
coefficients so that the mathematical model provides an adequate representation of the
combined sewer areas, will be based on the match between the flows and pollutant
concentrations computed by the model, and the observed rainfall, system flows and pollutant

concentrations for the storm events examined.

Characterization of CSO Quality - Suitable statistical and other analyses, and appropriate

data tabulations will be developed, so that a general characterization of the quality of CSOs

in the project area can be produced. Comparison of these results with similar data for other

“locations - in general, as well as in the NY-NJ harbor area will serve several purposes. These

characterizations will provide a basis for assigning appropriate quality characteristics to
overflows in the system that are not directly monitored. They will help determine whether
there are significant differences in CSO quality for different parts of the harbor area.
Comparisons with land use distribution for the various monitored areas will, through planned
SWMM sensitivity analyses, help determine the most appropriate quality routine to use in

the model runs (e.g., dust and dirt buildup-washoff versus alternative quality routines).

Rainfall Event Characterization - The statistical analysis of area rainfall will be made shortly
after the Work Plan is approved. While the analysis will be based upon information obtained
for Newark Airport, NOAA records for other gages in the area (e.g., Rahway, Little Falls,
Springfield, and Essex Fells) will be incorporate in the analysis to establish rain stats for the
overall study area. Storm event characteristics (volume, intensity, duration) for the
individual storms associated with CSO monitoring events, and for the aggregate of all
monitored storms, will be compared with long term statistics for area rainfall to determine
the return period for the monitored storm and the anticipated probability of occurrence within

the region.

The plan is to mobilize for wet weather monitoring for storms predicted to be 0.5 to

9.
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1.0 inch in volume since these storms events should result in combined sewer overflows. A
preliminary statistical analysis of ramnfall at Newark Airport indicates that approximately 55
percent of storms have rainfall volumes equal or less than 0.50 inches while 80 percent of
storms have rainfall volumes equal or less than 1.0 inches. We should bear in mind however
that a representative set of monitored events should include a variety of sized storms since
all storm events are possible. In addition, other precipitation factors such as peak rainfall
intensity, duration, and the timing of the rainfall event could also have a considerable impact
on whether an overflow event occurs. Storm events that fall outside of the target range are
still relevant, and therefore data collected from all rainfall events will be presented in the
monitoring report. The elimination of an overflow event because it does not fit within
artificially established guidelines could introduce a bias to the data and result in the model
not being truly representative of the area. The intent is to sample within the parameters

established, however the presence of smaller or larger storms will be considered acceptable.

Rainfall-Overflow Correlation Analysis - Analysis will be made using the monitored

hydrological events and the results of the precipitation statistical analysis, to develop the
correlation between the characteristics and frequency of occurrence of rainfall events that
cause a discharge. This data will be useful for conducting screening analyses for a variety
of purposes, such as for example, to evaluate the relative loading and flows associated with

the discharge from the various control facilities within the region.

C. Monitoring Network Design and Rational
I. Design
The monitoring requirements for this study are divided into two tasks: the
development of information under the Rainfall Monitoring Study, and the
development and monitoring of storm events under the Combined Sewer Overflow

Monitoring Study. Both tasks will be discussed separately within the Work Plan.

a, Rainfall
The first task to be completed under the Work Plan will be to evaluate the

-10-
946210019
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relationship between rainfall, and the conditions which produce combined sewer
overflows within the region. A historical precipitation analysis will be conducted
which at a minimum includes the evaluation of climatological records and the
determination of historic and measured rainfall events statistics. Previous studies
undertaken by PVSC in the region showed a marked difference between the
rainfall duration, intensities, and volumes in the areas around Paterson and
Newark. The long term precipitation records of Newark and Little Falls will
therefore be analyzed to develop an understanding of rainfall intensities,
volumes, and durations experienced within each of the combined sewer system

regions.

As part of the rainfall monitoring study, a rain gage network shall be
established within the study area and maintained throughout the monitoring
period. As indicated, PVSC has undertaken previous investigations of the
combined sewer systems within its district including the development of
mathematical models of the drainage basins and Passaic River. As part of the
work undertaken in the early 1980’s, a rainfall network of six (6) rain gage

stations was established and maintained for a period of approximately two years.

Each temporary gaging station established under this monitoring program
will be equipped with an ISCO Model 674-L tipping bucket logging rain gage
with an 8-inch diameter tipping bucket and a Model 948 Data Transfer Unit.
Rainfall intensities shall be measured in 0.01 inch increments and logged at ten
(10) minute intervals. Units will be placed in locations which are open and free
from outside influences such as trees or areas surrounded by tall buildings. The
rainfall gage at PVSC is a Belfort Model 5-405 tipping bucket rain gage which
also records precipitation in 0.01 inch increments. Signals from this rain gage are

collected by computer and monitored continuously at 10 minute intervals.

It should be recognized that there are a number of existing (high

quality/long term) rain gages that should also be part of the network. These

-11-
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include the NOAA gages at Newark Airport and in Little Falls both of which
record hourly total rainfall. While the type of gage, monitoring intervals, and
specific location for these sites are out of the direct control of our program, they
will enhance our ability to estimate spatial rain distribution and are the only
source of long term rainfall information for continuous simulations during
historically critical periods. Accordingly, these gages will be used to
supplement, as deemed necessary by experience, the temporary rain gages
established under this program. All data utilized and or adjusted will be

documented and substantiated in the modeling report.

The proposed rain gage network will include three permanent and five

temporary rain gage stations as follows:

City of Newark NOAA Station at Newark Airport (permanent)
PVSC Permanent Rain Gage at WPCF

Little Falls NOAA Station at PVWC

Town of Keamny Temporary Rain Gage at Gage #1

Police Department Building
Corner of Forest and Laurel

Town of Harrison Temporary Rain Gage at Gage #2
Fire Department Headquarters
7" Street and Wilhelm Street

City of Passaic Temporary Rain Gage at Gage #3
PVSC Wallington Pumping Station

City of Paterson Temporary Rain Gage at Gage #4
Madison Fire Station
850 Madison Avenue

City of Paterson Temporary Rain Gage at Gage #5

Stanley Levine Reservoir
Grand Street

The proposed rain gage distribution for this project is illustrated on Figure 2. In
addition, the precise location of each temporary rain gage is illustrated in Figures
-12-
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2a through 2e. A rain gage station will not be established in the City of Newark

which will undertake its own study.

The proposed rain gage network will provide complete information upon
the rainfall volumes and intensities which develop throughout the PVSC District.
The temporary gages in Passaic will provide valuable information upon the
relationship of rainfall characteristics within separate sanitary sewer areas located
between the combined sewer systems of Paterson and Newark. It will be
important to be able to use data from the rain monitoring effort to provide
information on “‘storm tracks” for use when projection runs are made. With the
30 mile length of the interceptor and travel times on the order of half a day, the
patterns for CSO overflows could be significantly different for storms that track
“up the system” versus those that move down or across. The proposed network
of rain gages, in association with the existing permanent gages, will provide data
for examining this issue and will afford important detail on the spatial
distribution of rainfall over the large study area. This information will be
essential in the development of wet weather sanitary sewage inputs for both the
interceptor model, which will be covered under a separate Work Plan, and the
receiving water monitoring and modeling which is anticipated will be required

and completed in the near future.

b. Characterization of Combined Sewer Systems

The second task to be completed under this Work Plan will be flow and water
quality monitoring of all combined sewer drainage basins under dry weather
conditions, and selected combined sewer control facilities during periods of

rainfall. Each will be described in detail in the following sections.

i. Monitoring of Background Conditions
The first phase of flow and water quality monitoring will be conducted
to assess the background, dry weather flow quality and quantity at each of the

forty-two CSO drainage basins being monitored under this program. Flow

13-
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monitoring will, in general, be éonducted in groups of six to eight drainage
basins within the same municipality. Flow meters will be installed at the
inlet to the PVSC CSO Control Facility or at the first acceptable manhole
upstream and will be maintained for a minimum period of four weeks. The
metering locations for each drainage basin is provided on mapping located

in the rear of the Plan as Plates 1 thru 10.

In addition to the baseline flow monitoring to be conducted at each of the
forty-two drainage basins included within this Work Plan, additional flow
metering will also be conducted at two major drainage basins in the City of
Paterson, Market Street and Curtis Place. The City of Paterson has over the
years developed a relief sewer system to provide hydraulic relief to the
combined sewer system. Accordingly the City has approximately twenty
internal overflow locations in three drainage basins. To adequately model
these drainage basins it will be necessary to develop additional flow
information. Hence, Market Street and Curtis Place will have additional
meters monitoring flow during the one month baseline monitoring period,
while Montgomery Street (Loop Road) will be monitored during the wet
weather overflow events. Maps illustrating the locations of internal metering
locations for Curtis Place and Market Street are provided in the rear of this

Work Plan as Plates A and B.

Dry weather water quality data will also be generated for each drainage
basin during the one month monitoring period. Two flow composite sample
will be developed over twenty-four hour periods and analyzed for the
following parameters, provided the drainage basin has adequate dry weather
flow: TSS, BODS5, COD, TDS, TH, NH3, TKN, NO2+3, Ortho P, Total P
and settleable solids. Monitoring for fecal coliforms, pH, and Temperature

will be described later.

In order to eliminate the impact of runoff and rainfall induced infiltration

-14-
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from the baseline water quality data, the water quality sampling for baseline

monitoring at each CSO drainage basin will be:

®m  Conducted only during dry weather, that is, following a minimum of
three days of no precipitation following a rainfall exceeding 0.25
inches, or two days of no precipitation following rainfall less than
0.25 inches, or one day of no precipitation following rainfall if
metering data indicates that there is little or no rainfall induced

infiltration in the drainage basin; and

m Will be completed during the work week defined as Monday through

Friday excluding holidays.

In addition to the composite samples, discrete grab sample will be
collected for fecal coliforms, and field measurements for temperature, and pH
will be conducted randomly at each site during the one month background
monitoring period. Sample collection and field measurements will be
conducted so that periods of monitoring will not occur during the same
general time of day or the day of the week. Fecal coliforms, temperature, and
pH monitoring may be conducted during meter installation, meter servicing,
setup or collection of water quality composite samples, meter removal, or
random times during the project period. All monitoring sites will be
monitored for fecal coliform, pH, and temperature on at least four different

occasions.

ii. Wet Weather Monitoring

The study area includes forty-two individual CSO drainage basins in four
separate municipalities and two different geographical areas. To minimize
the number of locations which needed to be monitored during wet weather,
a screening was conducted to group the forty-two CSQ drainage basins by

land use and to choose monitoring locations with good monitoring
-15-
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characteristics and adequate overflow events. Table 1 provide‘s information
on the screening process as well the monitoring locations which could be
utilized if the monitoring sites are chosen on land use characteristics.
Overall, approximately 45 percent of the total drainage area is monitored

under this criterion.

A secondary screening was completed based on anticipated pollutant
loads being generated by each drainage area. The analysis which is provided
as Table 2 indicates that eight drainage basins account for approximately
seventy-five percent of the drainage area and BOD loads discharged to the
Passaic River. In addition, a review of significant non-residential users
showed that the proposed monitoring locations will include approximately
65% of the flow from significant non-residential users and the remaining
35% was primarily located in areas with separate storm sewers. In the
Harrison, Kearny, East Newark Area the proposed monitoring locations

account for approximately 69% of the significant non-residential users.

The wet weather monitoring sites were therefore established based on the
pollutant load analysis with the exception of Central Avenue in East Newark.
The Borough of East Newark has indicated a desire to separate its combined
sewer system and to eliminate the CSO discharge from their municipality.
The NJDEP has therefore requested that Central Avenue will be monitored
for flow during wet weather events to establish flow patterns which can be

used by the NJDEP to evaluate the potential impact of sewer separation.

A review of the Land Use Breakdown vs Proposed Monitoring Locations
is provided in Table 3. The table shows that three land use groups will not
be represented in the proposed monitoring locations. These include relatively
small drainage basins which are 85% or more residential, completely
industrial, and completely commercial. A review of these areas indicate that

the industrial areas are, for the most part, serviced by separate storm sewers

-16-
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Table 1

Percentage of Total Area to Land Use Noted
Sorted by Resldential, industrial, Commerclal, & Open Space Order

Overflow Total  Percent’
Municipality =P Number Sub Area Name Acres Impervious R1 R2 R3 Resident Industrial Commercial Space
Kearny 1 Stewart St. 39 54% 100 100
Kearmny 2 Washington St. 10 54% 100 100
Paterson 2Cc |Short St 1 46 81% 100 100
Paterson 14 E.12th St. & 4th A 25 68% 100 100
Paterson 21 Bergen St 5 51% 100 100
Harrison 2 Cleveland Ave. 16 59% 100 100
Keamny 10 Dukes St. 18 54% 100 100
Paterson B1&B2  |Hudson St. ] 148 1 91 92 7 1
Harrison 3A Harrison Ave. 84 70% 89 89 11
Kearny 9 ‘Tappan St. 54 52% 81 81 19
Paterson 28 U {20th Ave. M 62 52% 79 79 21
Paterson 24 N 3rd Ave. 66 75% 76 76 24
Kearny 6B [Johnston St. | 250 79 79 3 12 6
Paterson 25 R&S Tenth Ave. & 33rd 694 0 79 79 9 8 4
Paterson 16 B1 Northwest St. 242 75 75 3 20 2
Paterson 7 G1,G2 Straight St 112 61% 74 74 14 12
Paterson 1 A1 Curtis PI. 774 72 72 5 2 21
Paterson 15 A2 SUM Park 47 43% 72 72 28
Paterson 13 E. 11st Street 103 71% 71 71 29
Paterson 23Y 2nd Ave. 26 79% 65 65 35 -
Paterson 27 VI&v2  [Market St. | 1188 0 64 64 29 6 2
Keamy 4 B Nairn St. 157 48% 18 36 8 62 13 25
Harrison 6 Bergen St. 38 80% 24 34 58 42
Harrison 1 Hamilton St. 7 38% 57 57 43
Paterson 5 Bridge St 15 68% 53 53 47
Paterson 9H Keen Street 17 59% 53 s3 47
Paterson 10 CC |warren St. ] 104 70% 49 49 51
Kearmy 8 Bergen Ave. 110 49% 49 49 43 8
Kearny 7C fivy St. ] 831 48 48 19 16 17
Harrison 7 A Worthington Ave, 208 56% 0 41 3 44 28 4 24
East Newark 1A [Central Avenue | 55 7% 42 42 58
Paterson 6 F Montgomery St. 374 37 37 30 27
Kearny 5 Marshall St 19 67% 21 21 79
Harrison ' 5A [Middlesex St. ] 64 86% 0 100
Harrison 4 Dey St 2 99% 0 100
Paterson 11 J 6th Ave. 41 69% 9] 100
Paterson 8 Franklin Street 2 o] 100
Paterson 12 K 5th St. & 5th Ave, 8 69% 0 100
Paterson 3 West Broadway 4 83% o 100
Paterson 4 Bank St. 1.5 83% 0 100
Paterson 2 Mulberry St 2 76% o] 100

6,069

Acres Monitored vs Total Acres 45%

Possible Monitoring Locations[____]

C:JOBS\261B0MONSITERANK.WE
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Table 2
Wet Weather Monitoring Locations
Based on BOD Loading

Overflow Total ‘ Total Open BOD
Municipality P Number Sub Area Name Acres R1 R2 R3 Resident Space Industrial Commercial Rank

aterson arren St.
Kearny Bergen Ave.
Kearny Nairn St.
Paterson Straight St
Paterson E. 11st Street
Harrison Middlesex St.

Harrison Harrison Ave.

6th Ave.

Paterson
Kearny 9 Tappan St.
Harrison 6 Bergen St.
Paterson 22C Short St
Kearny 1 Stewart St.
Paterson 15 A2 SUM Park
Paterson 23Y 2nd Ave.
Kearny 5 Marshall St
Paterson 14 E.12th St. & 4th
Paterson 9 H Keen Street
Paterson 5 Bridge St
Kearny 10 Dukes St.
Harrison 2 Cleveland Ave.
Paterson 12 K 5th St. & 5th Ave.
Kearny 2 Washington St. 8
Paterson 3 West Broadway 4 100 5
Paterson 21 Bergen St 5 4
Harrison 1 Hamilton St. 7 57 57 43 3
Paterson 8 Franklin Street 2 0 100 3
Harrison 4 Dey St. 2 0 100 3
Paterson 2 Mulberry St. 2 0 100 2
Paterson 4 Bank St. 15 0 100 2
Kearny 3 Bergen Ave. 12 0 0
Total Area to be Monitored 4616
Total Area in Regional Study 6069 R
Percentage of Area Covered 76%

C:JOBSW26 16000 NSITERANK.WB3 94621 0033




and the commercial areas are fringe drainage basins with extreme small
tributary areas. Overall 92% of the land use groups will be represented by
one or more monitoring locations under the proposed plan. The remaining
8% fall within three basic land use types and will be modeled using literature
valves for pollutant load characteristics. Overall it is anticipated that this
procedure will provide the maximum utilization of real time data while

reducing the overall effort in small drainage basins.

The wet weather characterization of CSO discharges in the study area will
be developed by monitoring three (3) to four (4) separate storm events at
eleven (11) combined sewer overflow control facilities representing eight
separate drainage basins within the study area. Because of the distances
between the two spatial clusters of monitoring sites and the number of
individual monitoring locations, the sampling will be conducted during three
separate periods. The first period will include the monitoring of four
locations within the Kearny, East Newark, Harrison area as one group; the
second and third periods will be used in the monitoring of seven locations
in the Paterson area. Monitoring of CSO control facilities will only be
scheduled when rainfall 1s predicted in the 0.5 to 1.0 inch range. The actual
amount of rainfall received during the monitoring period can not be
controlled and will thus be left to nature. All water quality samples obtained
will be analyzed and evaluated for input into the model. It is anticipated that
at least one event will be required for calibration of the SWMM model and
one for verification. The monitoring of storm events is anticipated to start in
the spring of 1998 and is estimated will take approximately fifteen months

to complete.

Wet Weather Monitorine Site 1 .
The wet weather flow and water quality sampling conducted under this
program will include eight (8) of the forty-two (42) combined sewer overflow

drainage basins tributary to the Passaic Valley Sewerage Commissioners

-17-
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interceptor system within the municipalities of Kearny, East Newark,
Harrison and Paterson. In addition flow monitoring will be conducted at one -
additional drainage basin which represents the entire flow from the Borough
of East Newark. As previously indicated, the City of Newark shall establish
its own Work Plan and monitoring program. The eight drainage basins being
monitored for both flow quality and quantity represent the largest BOD loads
from combined sewer systems in the study area and cover a total area of
approximately 4,600 acres, or over three quarters of the land area within the
study area. The data collected from these eight (8) drainage basins will be
used to develop information on the loading from the other CSO basins within

the study area in accordance with Table 3.

In addition to the eight (8) combined sewer control regulators owned and
operated by the PVSC, the Market Street and Montgomery Street drainage
basins include major control structures owned and operated by the City of
Paterson. An overflow weir at Vreeland and 19th Avenue bypasses the
Market Street Regulator and can create a major overflow discharge to the
19th Avenue Relief Sewer. In addition, several major overflow weirs along
the Montgomery collector sewers can create a major overflow discharge(s)
to the Loop Road Relief Sewer. Both of these sites will also be monitored,
providing a total of eleven (11) monitoring locations that will be used to
develop the information base necessary for characterizing the area's CSOs,
and for the calibration and verification of SWMM. The proposed monitoring
locations are illustrated on Plates 1 thru 10 located in the rear of the report.
Each wet weather monitoring location is designated with a triangular symbol.
All proposed monitoring locations have been reviewed in the field by NJDEP

personnel and as such are expected to be acceptable for monitoring.

The eleven (11) wet weather monitoring locations proposed under this

Work Plan are illustrated in Figure 3 and include the following:

-18-
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I Table 3
Land Use Breakdown vs. Proposed Monitoring Locations
Sorted by Reslidential, Industrial, Commercial, & Open Space Order
l Overflow Total  Percent Total Open
Municipality P Number Sub Area Name Acres Impervious R1 R2 R3 Resident Industrial Commaercial Space
Kearny 1 Stewart St. 39 54% 100 100
Kearny 2 Washington St. 10 54% 100 100
Paterson 2 C Short St 486 61% 100 100
Paterson 14 E.12th St. & 4th A 25 68% 100 100
Paterson 21 Bergen St 5 51% 100 100
Harrison 2 Cieveland Ave. 16 59% 100 100
Keamy 10 Dukes St. 18 54% 100 100
Paterson B1&B2 Hudson St. 148 1 91 92 7
l Harrison 3A Harrison Ave. 84 70% 83 89 11
Kearny 9 Tappan St. 54 52% 81 81 19
Paterson 28U 20th Ave. 62 52% 79 79 21
l Paterson 24 N 3rd Ave. 66 75% 76 76 24
Kearny 6 B Johnston St. 250 79 79 3 12 6
Paterson 25 R&S Tenth Ave. & 33rd 694 0 79 79 9 8 4
Paterson 16 B1 Northwest St. . 242 75 75 3 20 2
l Paterson 7 G1,62 Straight St 112 61% - 74 74 14 12
Paterson 1 A1 774 72 72 5 2 21
Paterson 15 A2 SUM Park 47 43% 72 72 28
I Paterson 13 E. 11st Street 103 71% 71 71 29
Paterson 23Y 2nd Ave. 26 79% 65 65 35
Paterson 27 VI&V2 1188 0 64 64 29 3
I Kearny 4B Nairn St. 157 48% 18 36 8 62 13 25
Harrison 6 Bergen St. 38 80% 24 34 58 42
Harrison 1 Hamilton St. 7 38% 57 57 43
I Paterson 5 Bridge St 15 68% 53 53 47
- Paterson gH Keen Strest 17 59% 53 53 47
Paterson 10 CC Warren St. 104 70% 49 49 51
I Kearny 8 Bergen Ave. 110 49% 49 49 43
Kearny 7C lvy St. 831 48 48 19 16 17
Harrison 7A Worthington Ave. 208 56% 0 41 3 44 28 4 24
. East Newark 1A Central Avenus 55 7% 42 42 58
: Paterson 6 F 374 37 37 30 27
I) Kearny 5 Marshall St 19 67% 21 21 79
- Harrison 5A Middlesex St. 84 86% 0 100
Harrison 4 Dey St. 2 99% 0 100
m Paterson 14 6th Ave. 41 69% 0 100
Paterson 8 Franklin Street 2 0 100
Paterson 12 K Sth St. & 5th Ave. 8 69% 0 100
m Paterson 3 West Broadway 4 83% o} 100
Paterson 4 Bank St. 1.5 83% 0 100
Paterson 2 Mulberry St. 2 76% 0 100
m Total Area 6,069
Acres Monitored vs Total Acres 75%
m Land Use Groups Monitored vs Total Acres 92%
- Proposed Monitoring Lbcations:]
I] CAJOBS\26 1600 \SITERANK WE3
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0.
Drainase Basi Monitorine Si
In the City of Paterson
Market Street PVSC Regulator
19™ Avenue Relief Sewer
10th Ave & 33rd St PVSC Regulator
Curtis Place PVSC Regulator
Montgomery Street PVSC Regulator
Loop Road Relief Sewer
Northwest Street PVSC Regulator
In the Town of Kearny
Ivy Street PVSC Regulator
Johnston Street PVSC Regulator

In the Town of Harrison

Worthington Avenue PVSC Regulator
In the Borough of East Newark Central Avenue (Flow only)
Sampling Procedure :

Wet weather monitoring at each of the eleven (11) proposed CSO
monitoring stations will be conducted in accordance with the following

description:

To capture the first flush condition, monitoring and sampling equipment
will be installed in the sandcatcher chamber of each control facility prior to
or shortly after the commencement of a storm event, but prior to the start of
an overflow. A sensing probe will be installed at the height of the weir to
initiate operation of the automatic sampler once an overflow event

commences. At the same time, the flow monitoring equipment (SIGMA

-19-

946210037



COMBINED SEWER OVERFLOW \r' PASSAIC VALLEY SEWERAGE AUTHORITY
REGULATORS OR STORM OVERFLOWS NEWARK, NEW JERSEY

t — MARKET ST. § ~ NORTHNEST ST. 11 — LGP RD. 12500 0 12500 25000 C80 DISCHARGE CHARACTERIZATION STUDY

2 ~ 1OTH AENUE T~ M ST

3 T ATHAL & 3FD ST 8~ JOHATH AT w MOMITORING STATIONS
4 - CURTS PLACE 8 ~ COMWAL AL, LOW ORY) »

8 — MOWTOOMERY 10 ~ WORTHINOTON AX. %m

Figure 3

946210038




-‘-’- - -’— - ﬁ

| g
D

Model 950 AV) will monitor the height of water overflowing the weir by
means of a bubbler or the depth and velocity of flow exiting through the
overflow pipe by means of a doppler meter. Where feasible the overflow rate
will be monitored in the discharge pipe however where access to the
discharge pipe is not available, overflow rates will be based on the measured

height of flow over the weir and weir capacity curves.

Water quality sampling at each control facility will commence with the
start of an overflow event and continue for a maximum of seven (7) hours.
Only a single sampling point will be established at each control facility
(monitoring station) since adequate in-system mixing should occur during
rainfall events. Monitoring will be conducted in the sandcatcher to monitor
the loads that develop and overflow from the PVSC system as operated. The
sandcatcher is a standard part of the PVSC regulator design, and essentially
all PVSC regulators have them. Any potential pollutant loads developing
within the sandcatcher must be included to develop a realistic evaluation of
the pollutant loads existing the discharge pipe. While it anticipated that any
impact from the accumulation of organics in the sandcatcher will be short
term, the planned 15 minute sampling schedule for TSS and BOD should
provide information on whether there is a deposition/resuspension situation

at the regulators.

Samples for water quality will be collected by both automatic samplers,
and by means of manual grab samples for those water quality parameters that
require this procedure or that call for immediate field analysis following
collection. The proposed sample collection matrix for this project is
illustrated in Figure 4. Hourly composite samples will be collected
automatically by the sampler by having each 1 liter bottle filled with 250ml
of sample every 15 minutes. Programming limitations within the sampler
however will require manual composites to be developed for TSS & BOD for

the 30 minute composites. The 30 minute composite samples will be

-20-
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prepared by sampling personnel when they return to the office to process
samples for pickup by the laboratory. The 30 minute composite will be
developed by first shaking the sampler bottles and directly pouring the two,
1 liter, 15 minute discrete samples collected by the automatic sampler into a
clean 2-liter bottle provided by the laboratory. The 2-liter bottle will then be
put into cold storage with the other sample bottles until transported to the
laboratory. These will be composited by hand when the samples are

processed.

The proposed sample collection matrix was established to address several
concerns of the NJDEP while minimizing the cost to complete this work.
Fecal coliform sampling must be done as a grab and using a special container,
while pH and temperature must be obtained in the field. We therefore
propose that fecal coliform, pH, and temperature sampling be conducted as
two groups. At one monitoring site (which will change with each storm
event), fecal coliform, pH, and temperature samples will be conducted every
fifteen minutes during the first two hours, every thirty minutes for the second
two hours, and then once per hour for up to three additional hours should the
overflow event continue. This will provide data on the drainage areas
response to these parameters over time and will allow for the analysis of a
“first flush” effect. The second group of sites will include all other stations
being monitored during that particular storm event, These sites will be
monitored on a rotating basis during the overflow event. It is anticipated that
frequency of monitoring for these sites will be approximately one to two

hours.

Automatic samplers will be used to collect wastewater samples for all
other parameters. In order to assess the existing of a “first flush” pollutant
load, TSS and BOD samples will be initially collected at a greater frequency.
Thus TSS and BOD samples will be collected by the automatic sampler at

fifteen minute intervals and analyzed as discrete samples for the first two

21-
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hours, collected by the automatic sampler as discrete samples at fifteen
minute intervals and manually composited and analyzed as thirty minute
composites for the next hour, and automatically collected and composited at
fifteen minute intervals and analyzed as hourly composites for up to an
additional four hours. All other water quality parameters will be
automatically collected and composited at fifteen minute intervals as

indicated in Figure 4.

Sample collection will be completed using the following procedures:
The automatic samplers will be set to collect single discrete 15 minute
samples for TSS & BOD and multiple (4) 250 m! liter samples every 15
minutes for other parameters. The sampling will begin from the onset of the
overflow to a maximum of seven (7) hours after the overflow begins. Should
the sampling and overflow continue beyond three (3) hours, a new bottle case
will be installed and the sampler set to collect multiple 250 ml samples every
fifteen minutes to provide adequate sample volume for the parameters
indicated. The total sample volume required for the proposed list of water
quality parameters is one to two liters for the TSS and BOD samples and four

liters for the other parameters.

Water Quality Parameters:

The samples collected from each site will be analyzed as individual
discrete or composite samples for analysis as indicated. One hour composite
samples will be developed automatically by the sampler by collecting 250 ml
samples in multiple bottles every 15 minutes. Thirty minute composite
samples will be developed manually from 15 minute discrete samples once
monitoring has ended. Parameters analyzed will include those listed in Table
1T of the General CSO Permit. Samples collected by the automatic sampling
equipment will be analyzed for Chemical Oxygen Demand; 5 day
Biochemical Oxygen Demand; Suspended Solids; Settleable Solids; Total

Dissolved Solids; Nitrogen Series including ammonia, nitrites + nitrates, and

22
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Figure 4
Wet Weather Sampling and Analytical Sequence

Time Increment (hr) from start of overflow 0 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 250 275 3.00 325 350 3.75 4.00

Manual  atone Fecal Coli S I I A | N T O I I 1 3 1 | 50 minute discrete sample

Grab site per pH & Temp for maxirmum of 3 hours.
Samples  storm
(Discrete)
Manual  atother  Fecal Coli | per trip schedule [ per trip schedule ] per lrip schedule
Grab sites on :
Samples rotating
basis pH & Temp (| sample every one to two hours T sample every one to two hours ] sample every one to two hours
L 15 minute discrele samples with houty composites
for maximum of 4 hours.

Samplers

Automatic 1SS & BOD 1 14 [:{:]Ej:]mmml_]mmw
LEid B

coptos, W, [ [} [ [ (1 [ (13 [ 7 [—1 (31 ‘1 [—73 [ @M 1./ (11M™

NH3,TKN.NO2
NO3, OP, TP,

Settleable Solids

[ 1 discrete sample 30 minute compasite

1 haur compasite

Note: Maximum Sampling Period Is Seven Hours

C:\JOBS\26 1600V 1\ADSAMPLES. WB2 (7/24/97)
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Total Kjeldahl Nitrogen; Phosphorus Series including Orthophosphate and
Total Phosphorus; and Hardness.

Sample Handling:

Grab samples for pH and temperature will be collected using a clean
bucket. The bucket will be cleaned with a laboratory grade cleaning solution
prior to going into the field. The bucket will be rinsed with deionized water
prior to and following collection of each sample. Grab samples for fecal
coliforms will be collected directly into sterilized containers and preserved
as required in the NJDEP Field Sampling Procedures Manual, May 1992
Edition (See page 37 of manual). Field blanks for pH and fecal coliforms

will not be conducted.

All sampling equipment used in the field will be cleaned and
decontaminated in the office using laboratory grade glassware detergent,
generous tap water wash, and a distilled and deionized water rinse.
Composite samples collected will be collected using an ISCO Model 6700
automatic sampler. Sampler hoses wiil be changed and discarded after each
sampling event. A field blank of deionized water will be collected through
the sampler during each setup and analyzed for all laboratory parameters

(COD, CBOD,, TSS, Settleable Solids, Total Dissolved Solids, Nitrogen

Series, Phosphorus Series, and Total Hardness).

All water quality parameters, with the exception of fecal coliforms which
will be analyzed locally, and temperature and pH which will be field
monitored with instrumentation, will be analyzed by Thermo Analytical’s
(TMA) Lancaster, Pennsylvania facility which is a N.J. Certified Laboratory
(Certification #77011). Fecal coliform analysis will be conducted primarily
by W.A.T.ER. Works Laboratory, Inc., of East Orange (Certification
#07673). Garden State Labs (Certification No. 20044) and Aqua Associates
(Certification No. 07066) will be used as backup labs for fecal coliform

23-
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analyses should the number of samples and/or holding times be beyond the

capabilities of Water Works Laboratory, Inc.

Field instruments for pH, and temperature will be calibrated and used
according to the procedures outlined in N.J.A.C. 7:18, "Regulations
Govemning Laboratory Certification and Standards of Performance.”
Temperature will be monitored directly in the sample using a Yellow Springs
D.O. meter and probe, while pH will be monitored using a pH meter and
probe field calibrated using appropriate buffers. The pH meter calibrations
will be checked as required by the above referenced publication. Water
quality field measurements will be conducted under Killam Associates

NJDEP Certification #07039.

W
In addition to the water quality sampling, the volumetric flow rate and

volume will be determined at each of the CSO control facilities during a

monitored overflow event. The flow monitoring equipment will be installed .

in either the overflow discharge pipe downstream of the combined sewer
overflow chamber or within the overflow chamber (sandcatcher
compartment) of the control facility. Monitoring within the overflow
chamber will be for depth of flow and velocity within the chamber. The
depth measurements made in the chamber will also be used to determine the
overflow rate by using the height of flow over the weir adjusted for
submergence by tidal or high water influences, and weir formulas established

in previous studies.

Flow measurements shall be obtained using a Sigma Model 950AV
which incorporates a bubbler for flow depths and an ultrasonic Doppler
transducer to determine velocity. Where monitoring is conducted in the sand
catcher, the depth sensor will be installed along the side of the sandcatcher

chamber a minimum distance from the weir of twice the maximum head

4.
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anticipated. Where monitoring is conducted in the outfall pipe, flow depth
and velocity will be determined by the Doppler meter. The following
specifies the monitoring location which will be used to monitor overflows at
each monitoring location while Figures 5 through 8 illustrate the Jocation of

flow or depth sensors:

33 Johnston Avenue Overflow Chamber
34 Ivy Street Outfall Pipe
45 Worthington Ave. Overflow Chamber
01 Curtis Place Outfall Pipe
06 Montgomery Overflow Chamber
Loop Road Outfall Pipe
16 Northwest Outfall Pipe
25 Tenth and Thirty-Third Outfall Pipe
27 Market Street Outfall Pipe
19" Avenue Outfall Pipe
38 Central Avenue Collector Sewer

In addition to the monitoring of flows at the overflow chamber or
discharge pipe, additional area-velocity meters will be installed in at least one
upstream manhole to monitor wet weather flows upstream of the combinea
sewer overflow facility. The locations utilized for the wet weather system
monitoring will be the same as those proposed and used in the baseline

monitoring and illustrated in Plates 1 through 10.

II. Rationale

Sampling and flow monitoring will be conducted so that combined sewer overflow quantity
and quality can be characterized for each of the combined sewer drainage areas, including
determination of relationships between rainfall, runoff/overflow volume and pollutant loads. The
data obtained will be used in the calibration and verification of the (SWMM) Storm Water

Management Model Level 4 for all the combined sewer drainage basins tributary to the PVSC

5.
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control facilities and interceptor. Monitoning will include rainfall intensities, volumes, and duration
as well as receiving water stage to determine any backwater effects upon tide gates and discharge
volumes. All parameters will be collected in real time so that the interrelationship between rainfall,

receiving water levels and CSO discharges can be established.

The proposed frequency represents an alternative sampling protocol relative to the uniform
15 minute period specified in the General Permit. The proposed protocol is based in part on practical
aspects of collecting samples from a number of sites during the same storm event, and avoiding the
cost and logistic aspects associated with the collection of extraneous data that is unnecessary for
meeting project objectives. The data that will be provided by the protocol that is described in this
work plan will provide an adequate characterization of the general quality and variability of CSO

discharges in the project area.

Suspended solids (TSS) and 5-day biochemical oxygen demand (BODS) will be sampled at
all sites at a high frequency, during every storm. Sequential discrete sample measurements for these
two parameters will be obtained every 15 minutes during the first two hours of overflow, every 30
minutes during the 3rd hour of overflow, and hourly thereafter for a maximum of seven (7) hours.
These parameters are the most appropriate ones to use for characterizing within-storm variations and

assessing first-flush effects.

Fecal coliform measurements will also be made on a similar sampling frequency as described
above for TSS and BODS5. The difference will be that coliform sampling will be conducted at only
one of the monitoring sites during a particular storm. This will provide multiple samples for
characterizing the bacterial quality of an overflow event (useful because of the inherent variability
of this type data). Each of the monitoring sites will be sampled in this manner on a rotating basis.
For the other CSO sites in the group being sampled, discrete grab samples for fecal coliform will be
collected several times during the event (every 1 to 2 hours) by a field crew rotating through all of
the sites. This procedure is proposed because it would be prohibitively expensive to station separate
field crews to collect multiple grabs throughout the overflow period at all of the monitoring sites,
and it is fully expected that the proposed procedure will provide adequate data for subsequent project

use.

226-
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The parameters requiring field measurement (pH and temperature) will be collected on the
same rotating schedule as the fecal coliform sampling. These parameters are not critical ones, are
not expected to vary significantly during an overflow event, and are not a factor in pollutant load
determinations that will be made. Thus the proposed schedule will be more than adequate for

characterizing these parameters.

For the remaining conventional pollutants (COD, TDS, TH, settleable solids, N-series and
P-series), the important aspect for modeling as well as subsequent load impact assessments is the
total pollutant load associated with the overflow event. Accordingly, the sampling protocol
proposed for these parameters is designed to secure separate 1-hour composites for each hour of the
overflow event that is monitored. This will provide a sequence of measurements across the duration
of the event that can be used with the flow data to compute an accurate value for the total event
loading. The additional information provided on variation over the storm (in 1-hour average values)

will be useful incidental information that is provided by this protocol.

D. Monitoring Parameters and their Frequency of Collection
Measurement: Rainfall: Continuous - Recorded at 10 minute intervals.
Tide/Stage: Continuous - Recorded at 15 minute intervals.
CSO Volume: Continuous during overflow event and recorded

every 5 minutes.

DWF Flows Continuous over a 1 month period.

Sample Type: CSO Manual grab samples and both discrete and
composite samples using automatic sampler
equipment - obtained at frequency described
earlier, during the combined sewer overflow
discharge for a maximum period of 7 hours.

DWF 24-hour flow composite of dry weather flow
obtained with automatic sampling equipment.
Grab samples at random times during the
monitoring period for fecal coliform, pH and
temperature.

Sample Matrix - CSO: Aqueous !

27
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Parameters Analyzed:

CSO and DWF: Temperature, pH, Fecal Coliforms, TSS, BODS,
COD, Settleable Solids, TDS, N-Series, P-Series,
Total Hardness.
Sample Type and Frequency: (See Figure 4)
Manual Grabs: Temperature, pH, and Fecal Coliforms

Automatic Sampler - variable frequency 15
minute discrete to 1 hour composite samples for
TSS and BOD.

Sequential Discrete:

Composite: Automatic Sampler - 1 hour composites for COD,
Settleable Solids, TDS, N-Series, P-Series, Total
Hardness °

E. Parameter Table

With the exception of fecal coliforms and field measurements, TMA's Lancaster
Laboratory, a NJDEP Certified Laboratory, will perform laboratory analysis in accordance
with NJDEP Table 1B -List of Approved Inorganic Test procedures and NJDEP Table II -
Required Containers, Preservation Techniques, and Holding Times. Tables IB and II have
been certified by the Project Officer. Fecal coliform analyses will be conducted primarily
by Water Works Labs (NJDEP Certification No. 07673) with backup analyses conducted,

if necessary because of sample volume, by one of the following:

Garden State Labs Certification No. 20044 Hillside
Aqua Associates Certification No. 07066 Fairfield

Any deviations from the test procedures and/or preservation methods and/or holding time
will be noted in the project report. Changes to the approved test procedures and/or
preservation methods will not be made without the prior approval from NJDEP and the

submission of a new title page for signatures of approval.

8. Project Fiscal Information: (Not Applicable)

-28-
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9. Proposed Schedule of Tasks and Products:

The proposed monitoring study will be completed over a two year period. Three (3) to
four (4) storm events will be monitored over the first twelve (12) to eighteen (18) months at
each of the eleven (11) wet weather monitoring locations. The SWMM level 4
calibration/validation effort will commence with receipt of approval from NJDEP of the
Modeling Quality Assurance / Work Plan and the request to proceed, which will be
submitted as soon as possible following the completion of the first group of sampling sites

and will conclude approximately two years from the start of the program.

The sample collection program will only be conducted when significant rainfall events
are predicted. A significant rainfall event is herein designated as a rainfall event for which
a predicted rainfall volume of 0.5 to 1.0 inches is predicted within a twenty-four (24) hour
period. The sampling program will be initiated by Killam Associates after rainfall and
recelving water gagging stations are established and will continue on a routine basis until all
episodes are completed. It is anticipated that sample collection will be completed no later
than June 1, 1999. The final project report, which will contain all data and analyses relevant

to the study, will be submitted to NJDEP on or about December 1, 1999.

10. Project Organizations and Responsibility:

Shown below is a list of key project personnel and their responsibilities.

Sampling Operations: Roger Standfast (KA)
Marc Ferko (NJDEP)
Sampling Quality Control: Roger Standfast (KA)
Laboratory Analysis: Wilson Hershey (TMA)
Bonnie Gingrass (WW)
Laboratory Quality Control: M. Louise Hess (TMA)
Stephen Kroemer (WW)
Data Processing: John S. Rolak, Jr., P.E. (KA)
Data Processing Quality Control: Robert A. Albright, Jr., P.E. (KA)
Data Quality Review: William Leo (HydroQual, Inc.)
Staff Member (NJDEP)
229
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Performance Auditing: Enk Frederiksen (TMA)

Stephen Kroemer (WW)

Marc Ferko (NJDEP)
Systems Auditing: Nelson Risser (TMA)

Stephen Kroemer (WW)

Marc Ferko (NJDEP)
Overall Quality Assurance: Robert A. Albright, Jr., P.E. (KA)
Overall Project Coordination: Robert A. Albright, Jr., P.E. (KA)
(Data Collection)
Overall Project Coordination: John S. Rolak, Jr., P.E. (KA)
(Data Analysis)

Data Quality Objectives and Assessments:

TMA and WW will follow the "Regulations Governing Laboratory Certification and
Standards of Performance," N.J.A.C. 7:18-1.1 et. seq. and 40 CFR Part 136 for all quality
assurance/quality control (QA/QC) practices, including detection limits, quantification limits,
precision and accuracy. The propbsed analytical parameters and sample characteristics are

listed in the following sections of this plan:

Parameters: As per Section 7E of this Work Plan.
Sample Matrix: As per Section 7D of this Work Plan.
Detection Limits: As per attached Table
Quantification Limits: As per attached Table
Estimated Accuracy: As per attached Table
Estimated Precision: As per attached Table

Detection limits for samples analyzed will differ from the values provided if

parameter levels are above the PQL and the sample is diluted by the laboratory.

A. Data Representativeness:

Sampling will conform with Section 7C.

-30-
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B. Data Comparability:

Sampling will conform with Section 7C. Analytical data comparability will
be achieved by having TMA utilize the analytical methodologies, preservation and
holding times as prescribed in Tables IB and II herein enclosed. Each particular
methodology will be analyzed using the referenced methodology, and changes in
methodology will not take place from sample to sample. The sample holds true for

preservation, holding times and QA/QC practices.

C. Data Completeness:
Data will be considered complete and usable for decision making when all
results are submitted to NJDEP in accordance with the USEPA approved
methodology and QA/QC practices listed in this project plan.

Sampling Procedures:

Reference:  NJDEP Field Sampling Procedures Manual, May 1992 Edition, Chapter I,
Sections B(1-4)

All sampling procedures shall be in conformance with the above-referenced
procedure. The sampling sites approved by the Department prior to the commencement of
the sampling program shall be considered to be representative sites. Flow measurements will
be determined within CSO Control Facilities by use of SIGMA 950AV Area Velocity Flow
Meter which will be installed to measure the volume and flow of combined wastewater
overflowing the weir in the sandcatcher. Instrumentation used for the collection of field data
shall be properly calibrated in conformance with the manufacturers' instructions, the May

1992 Edition of DWR Field Sampling Procedure Manual, and N.J.A.C. 7:18-1.1 et. seq.

Chain of Custody Procedures:

Chain of custody (COC) procedures will be followed for all samples collected for this
project and the forms will provide the pertinent information shown in the attached sample.
A sample is in someone's "custody" if:

a. It is in one's actual physical possession;

-31-
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b. It is in one's view, after being in one's physical possession;
c. It is in one's physical possession and then locked up so that no one can ~ tamper
with it;
d. It is kept in a secured area, restricted to authorized personnel only.
A sample chain of custody form is attached.
14.  Calibration Procedures and Preventative Maintenance
Calibration of field equipment will be done in accordance with the manufacturers'
instructions. Samplers will have a preventive maintenance procedure which will be
followed. It will also be utilized in the event that the equipment fails to operate properly
under which conditions Killam Associates may vary the procedure as necessary under these
circumstances. These procedures will be in accordance with the Field Sampling Procedures
Manual.
Calibration of laboratory equipment will be done in accordance with "Regulations
Governing Laboratory Certification and Standards of Performance,”" N.J.A.C. 7:18-1.1 et.
seq., 40 CFR Part 136 and Killam Associates QA policies and procedures.
15. Documentation, Data Reduction and Reporting:

A. Documentation
All analytical results will be reported to the NJDEP with all
supporting QA/QC information and data. All data will be maintained
on file at the laboratory for a minimum of five (5) years, as per

N.J.A.C. 7:18-1.1 et. seq.

B. Data Reduction and Reporting
All water quality data will be entered into a SAS database for data
reduction. Data sets will be analyzed using appropriate data
groupings. The results of all data reduction and analyses will be

included in the final project report.
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16. Data Validation

Upon receipt of data, the Data Processing Quality Assurance Officer will review all data for
consistency and will verify through the analytical laboratory or flow monitoring personnel all data
which appears to be inconsistent. In addition, any summary tables prepared for this project will be
verified for accuracy by the Data Processing Quality Assurance Officer. Overall data validation will

be reviewed by the project quality assurance officer and will be provided with the final report.

17. Performance and Systems Audits:
A. | Performance Audits
AlINJDERP certified laboratories participate bi-annually in the USEPA's Performance
Evaluation (PE) studies for each category of certification. Laboratories are required
to pass each of these PE studies in order to maintain certification. The NJDEP Office
of Quality Assurance conducts a performance audit of each laboratory that is

certified,

B. Systems Audits
The NJDEP Office of Quality Assurance periodically conducts on-site Technical
Systems Audits (TSAs) of each certified laboratory. The findings of these audits,
together with the USEPA PE results, are used to update each laboratory's certification
status. The NJDEP Office of Quality Assurance, as well as other NJDEP offices
(such as DWR Enforcement), periodically conducts field audits of project sampling

operations.

C. Notification of NJDEP
The Office of Quality Assurance will be notified when sampling will be performed

so that an audit may be performed.

18. Corrective Action:
As 1n all NJDEP certified laboratories, TMA’s Lancaster Laboratory and Water

Works Laboratory is required to maintain a Standard Operating Procedures (SOP) manual

-33-
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which outlines specific action to pursue should corrective action be necessary. If acceptable
results cannot be obtained due to calibration standards, PE samples, blanks, spikes or
duplicates falling out of range, the affect/ed samples will be re-analyzed. Killam Associates
will notify the Department in writing anytime a deviation from the approved plan is

performed.

Reports:

Progress reports, identifying the status of monitoring and modeling tasks, will be
submitted on a semi-annual basis, with issue dates on the fifteenth day of June and
December, over the duration of the project. These reports will track progress toward

completion in relation to the approved schedule, and identify any problems encountered

together with proposed or implemented corrective actions.

As indicated earlier, the monitoring program will be conducted in two stages, in order to
accommodate the distance between the distinct northern and southern groupings of CSO
monitoring sites. An interim CSO Characterization Report summarizing and evaluating
the first stage monitoring data will be issued two months following the completion of the
first stage effort, expected to be about fifteen (15) months following official initiation of
the program. At that time, a work plan describing pertinent details of the proposed
SWMM model will be submitted to NJDEP, with a formal request for authorization to

proceed with calibration/validation of the SWMM model which is to be the product of the
Combined Sewer System Modeling Study.

The model description, calibration and analysis results will be presented in a CSO
Modeling Report, which will be prepared as a Technical Appendix. All monitoring data
will be listed and summarized in an additional Data Appendix. Both of these reports will
be 1ssued six (6) months following completion of the second, and final, stage of the

overall CSO monitoring program.

It is anticipated that a final report will be submitted to NJDEP for review and approval on

or before December 1, 1999. This report will contain, at a minimum, the pertinent results
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data validation findings.

December 4, 1997
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FROM Lancaster Labs.

Site: Lancaster Laboratories

Parameter Method MDL IDL FQl. 95% C. I. PRECISION |QC PROTOCOL
Ammonia-N EPA350.2 | 0.16 mgfl NA 1.0 mgnl R3.5-93.1 +/-15.41 % { LCS, LCSD, Dup. - 10%, MS, MSD - 5% Frequency
Kjeldahi Nitrogen EPA351.2 | 0.15 mg/! NA 0.2 mgft 69.5-126.5 +/-20% | LCS, LCSD, Dup., MS,MSD - 5% Frequency
Nitrate-N EPA 353.2 0.04 mg/i NA 0.05 mg/l 03.6-111.5 +/-20 % LCS, LCSD, Dup. - 10%, MS - 10% Frequency
Nitrite-N EPA 353.2 | 0.015 my/| NA 0.02 mg/! 91.1-106.0 +/-20% | LCS, LCSD, Dup. - 10%, MS - 10% Frequency -
Total Phosphorus EPA 365.1 0.04 mg/) NA 0.05 mgy! 90.0-111.5 +/- 20 % LCS, LCSD, Dup, MS,MSD - 5% Frequency
Ornthophosphorus EPA 365.3 | 0.003 mg/! NA 0.01 my/i 94.5-103.5 +/- 14.4 % | LCS, LCSD, Dup., MS,- 10% Frequency
cob EPA 410.4 5.44 mg/| NA 50. mgA 96.8-101.9 +/-4.35% | LCS, LCSD, Dup., MS,- 10% Frequency
BODS EPA 405.1 .56 mgfl NA 2.0 mg/l 96.8-119.7 +/-7.75% | LCS, LCSD, Dup., MS,- 10% Frequency
TS EPA 160.3 12.5 mg/l NA 40. mg/l 87.5-1109 +/-7.13 % | LCS, LCSO, Dup., MS,- 10% Frequency
TSS EPA 1680.2 3.36 ma/l NA 9.0 mg/! B83.3-103.3 +/-26.13 % | LCS, LCSD, Dup., MS,- 10% Frequency
TDS EPA 1601 5.36 mg/l NA 30. mgy/l 80.6-112.1 +/-5.33 % | LCS, LCSD, Dup., MS,- 10% Frequency
Total Hardness - EPA 130.2 1.0 mgA - NA 3.0 mg/l 94.3-101.6 +/-8.78 % | LCS, LCSD, Dup., MS,- 10% Frequency
Settleable Solids EPA 180.5 NA NA 0.2 mg/l NA +/-20 % | Dup. - 5% Frequency ' ‘
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‘ TABLE IA.—LIST OF APPROVED BIOLOGICAL TEST PROCEDURES

Raterencas (method No. or page)
Parameter, units
and method Method ! EPAz Standard methods ASTM oS
18th ed.
B@cﬁbm Stwe, I |p 1R g21C
fecal), num- 3 O, mem- R 124 820
ber per 100 brane fiter
m. {MF) 4, singie
stap,
2. Caiform MPN, § e, 3 &~ oS ) 21C ——— | B0
(tecal) n hoon; or, MF 4, p. 124 X220
presence of singe step 4,
Crionine, .
numder per
100 mi. .
2. Coirtorm MPN, S tbe, 3 O p. 114 218 —_—
(oxad, num- ksoon; or, MF4, p. 108 g - 8-
bor per 100 ainGie SO Of two
mi) Stop.
4. Catorm MPN, 5 ue. - | p. 114 218 V-
{toeal), n ton; or ME< with | o 111 S28.8.5C
presenca of ennchumertt
chionna,
nuTDer per
100 mi,
£ Fext MPN, 5 e, 3 d- p. 129 2208 ——
TeotocecT, hbon: MF +: or, p. 136 T30C B
AumGer pex paate count p. 143
100 mt

Tacie W notes:

'ﬂwememmus&dnmbewec'ﬁecwﬂenrmarerwac. R
 ?Baoner, RH., and JA Wirrter, eca. 1578, MOHoogIal Metass K Monronng e Environment, Wesr g W T £
wonmenal Monmonng Sysiems Labormiory, U.S. Ervwonmers! Prosecon Agency. EPA-600/B-TB-017.

2Bmon, L. and PE Greeson, P.E. ece. 1523 “Memioos fr Coteccn and Aratyms of Asumx Boopos we

; Samptas.” Techmgues of Water Resources Invesoganons of the U.S. Geoogeal Survey, Tecwoe o :.’::

gﬁnns_ Imvesaganons, Book 5. Chaoter A4, Labormry Anakss, U.S. Goograone Survey, U.S. Decartnert of meny

. Vipnia

‘Ao.lépmrnerwmmﬁha(MF)crcmarpcremmwmemmwmmmmzymnmﬂ"““' s
bmmdmmmmm&dhxm“mmm

°5e<=u:,emeu=_lecmqwMwmbwmfdmmmymmwmmmmm.mkxm s
mﬂmwr&dnmwm

I, the Project Officer, agree and gssure that the above circled parameters and methods will be uss:d for this project. Any
changes/deviations will firsf be gubmitted to Joel Simpkins of NJDEP with a new title page for signatures of approval.

A fzeq /T 2y
V Project O/(‘Hcer Signatlre Date
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TABLE 1B.—L1ST OF APPROVED INORGANIC TEST PROCEDURES

Reterance (Methad No. or Page)
Parameter, uais and memods ABTM usgas: Othee
i EPA 133 8d. metocr [ 8th ed.
1. Aciity, as CaCO;, mo/ls
Eectrometic and point or phenciphthalein and point 305.1 2210-8{4d) weoeeemme.. | D1067-88
2. Akalioity, aa CaCO;, mg/L; i
Elecometic or colorimetric utretion 10 pH 4.5 manual of e, N0 s 2008 oo | D1067B8 e 973.43.2
Automaesd 3102
3. Aluminum—Total ¢, Mo/ digeson ¢ fohowed by:
AA dirsct azpiresion 2c2.1 31110
AA ftunacs : 2022 e | 31128
Inductively coupied plasma (ICP) > 8200.7 e | 31208
Oirsct current plasma {DCP) >, or £4190-88 Note 34,
Colorimaetic (Encchrome cyrnine R) 350C-A1 0
monia (as N), mo/s
Manusl ¢atilaton (st pH 9.6) ¢, foliowsd by A0 AS00-NH, B 973,433
Necsierizaton @ A500H, C e D1428-THA) e 382085 e 973.483
Trewson &0 4800-NH, E
Electroce 1503 4500+, G D1428-7HD)
Altomaied phenats of 350.1 - A800-NH) H e D1428-THC) e FAEZIBS e -
ALtomaed secsoce New 7,
5. Ardmony—Towl ¢, mg/L: diperson ¢ torowed byt
AA drect aupirgtion 2041 i 8
AA lumaca, or 2042 e 3t 8 [
(o] 82007 cmeeeeena | 2120 B
6. Arsenic-Toul 1, mgA digestion ¢ fofiowed by 2088
AA gasecxa hydrice 208.2 RIRTY: I - SO C2RT2-84(B) e ] 302 LS e
AA fumace 2082 31128
ICPr» o 8200.7 e - ]3i1208
Comormesic (3CDC) 206.4 003 C mvceeee | CRETEBYA) e RI060—85 e
7. Carm—Towi ¢, mgis digesnon ¢ foicwed Ty. -
AA drect a15irTnon ™ 208.1 3117 0 308485 e
AA macs 2’2 RAREA:)
ICP3, o 8200.7 e 318
DCP > Nota 34
8. Beyfium—Towl ¢, mpL: Cipeston ¢ foiowsed by:
AA dract maprxnon 2101 b} RN o D38LS-84—BB(A} ... MICHES e
AA Nmace 2102 31138
Ice : 20070 e | 31208
OCP, o D4 18088 Ncte 34,
Coiorimerc {siuminon) 3500—8e D
°-- cal oxypen demand (BOO,), meis :
Ditscrved Crypen Deciecon =210 1578789 e §73.443 p 170
10, Beron—Toml, mgLl
Coiorimatic {curcuming 212.3 B8 8 RI112-88 s
ICP, or 20078 ... | 31208
oCcP D4 18088 Note 34,

I, the Project Officer, agree and agsure that the above circled parameters and methods will be used for this project. Any
changes/deviations will first he sibsitted to Joel Simpkins of NJDEP with a new title page for signatures of approval.
//Zé/ﬂ

Q@?ZA 7/9/77

roject Offiger Signat'&e/ Date
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TABLE 1B.—LIST OF APPROVED INCAGANIC TEST PROCEDURES—LContinued

' Reterenca (Mehcd No. or Page) ASTM USGS.
2
Parumeter, unlu‘ and methocs A S memod 180 ed. Other
1 ] - -
1. Bromh. ot 0.1 D1246-82(C) (1968} ..'| +-1125-85 " | p. Sas.e
otal ¢, myL; gipeation ¢ followed by: N .
12. C:’;‘f’:.:dmm,?"‘ oo > 212.1 MIBrC COSS7-50 (A or B) .| 1-3125-25 or 3138~ | 287427 3p.37.
AA Normace 2132 m3e :
ICP s §2007 e | 31208 bla72-8s
DCP > - 3 D4190-88 Nota X4, °
Votomery i, of 3587-00C,
Corimettc (Oizone) 3500-L4 0
. m—Towt ¢, my/Ls Digestion ¢ followed by:
” c,‘:l,d;-: A::Jrnon i T 2181 31 B OS11-8B(B} e | 315285
icP 20078 e 108
DCP, o Nots 34,
. ™ (EDTA) 2152 2500-Ca O D511-88(A)
14, Carsonacaous blcchemical oxygen demand (CBOD,), moA ' Dis- — | 22108
oc¢ Oxypen Depletion with nitrification Inhibior
“".‘mu Tygen Gemand (COD), mos Thrimarri. or 410.1 208 D1252-88 o | 2580 0 | 673485 p, 170
4102 & e 58285
Specrophctometric. manual of B d 358185 | Notes 13 0r 14,
18. Chlorids, m/Ls .
Thrimetric {siver nirzis) 4500-CI B - .| D512-89(B} e | 198385 .
o (Meccuric nrals), o 2253 800-Ci C .. D512-89(A) oo T1B4-8S . {973.51.3
Colerimetric, manual or 0512-89(C}) - - 118788 .
Automated (Femcyanice) 2251 or 2252 | 4500-C1 C 218785 .
17. Chiorne—Totwal resicual, mgl: Tinmetric:
Amperomeric dect 30,1 L5~ 0 oo | D1253-78(A)}
Staren end point drect 330.3 EOG-CIB ... | D1253-78(8) {1885) P —
Part 18.3,
Bacx tirxton ather end point 18, or 3362 @1 C
DPC—FAS 3.4 4500-CI F
Specpnotomenc, DPD 3208 a-Cia
or SecTooe Note 18,
18. Chvormium Vi diusoved, mo/l 0.45 micron Atrahon faliowed By:
AA chetion-eniraton, or 218.4 11 A
Caonmerc (Diphenycartarce xre.r
19, Chromum—T ot ¢, meAlL diQerton ¢ iollowed by:
AA Orect aagsEUOA 2 218 EIRRE - 01687-880) woceeaes 167427
AL S gUON =8 TUMIDON 218 unc
AA rrace | - 182 e
LS AT L 108 -
OCP ™ o Ot 1 QO—00at P S
Y orama— L o 04 1 a0C
(Drpremcarnarce) 300-C7 D —. D1687—84(A}
22. Covan—Total 4, Mo/ Dvpeurdon ¢ 40 Iowea Dy:
AA drect A rEoon M0l C | NN B{AoB) | TSR0 e | ST p.ATe
AA fomace 2192 31138
CP. o 20T X
oce D419C-23 Kots 34 I
21. Coor patnum oeat vntl O OOminant wavesengTl, huoe, mb -
nance purty:
Coorvecnc {ATM), or 11C.1 Mo 18
{Paznum cooan), o 1102 -
SoecTTonoeomeue 1103
2. Cocper—Toml ¢, MG Goerton ¢ Iowws by:
A drec asprzoon = -1 RARRN-B- e C1583-Q0 (A or 8) .. | =ITTAS o DT~ (3574 ST 0 37
-9
AA frmace =2 EAREN:]
ICPpm Linve o S —fji2cB8
OCP ™ o Od190-82 Rota M
Comrmecc {Neczonanal, or 25X~2u D 168834
{Bicxoning s} o £ = (M) Mo 15
<2 Cyance—Tow, mo'u
Manual girtlemon wen Mol Rilowed by LEX-IN-C
Thrmece, or LEC-CN--D g. =0
Spectanowmen, manual o %2 P 08 o C203—8HA) ceeenne 320088
Automeeg 7
24. Cynnoe amenciadte 5 Chionnaoon, Mo/
Manvd  disllleoon  wen MOCH  foiowed by  trmess  of
= e,
23, Fluonoe—Tetal, mot
Manusl gladiiguon § Iokowed oy P ]
Eiecroos, manual or 02 LECFEL s D1175—28(8)
Atornaiad
Coor:mere [SPADNS) 3401 SXFD e 01175-8C{A) (1968) ..
O Autmaisd COMpiezone 3403 LS50 E
2¢. Gos—Total 4, Mo/ Digestion + loliowed by
AA ormct wapirason 2N 3111 8
AA Numace, or 212
ocP Nota 34,
Hareness—Tolal, &s CaCO,, moL;
Automzad colorim ene
Tuimenc (EDTAL or Ca pius Mg 83 their carbonaiss. by Indue @ .......... 2340 C e 1 0112688 (195Q) ... 133888 oo, §7I528.3
tvely counled plsma or AA direct aspinmton. (See Prrameien
13 and 33).
@ yﬁ'm lon {pH), pH unlts:
Elecromeoic, messuremant, or LSXOH D ..o | DIZEOB4 (A o B) 168685 e 973.410
A X (1990).
VIO od siacroce News 21
2. lrdlum—Towl #, Mo Digesson + foliowed by: ’
AL drect waoinrmon o 238.1 g
AA fumace 53
z
3. Iron—Teual*, Mo\ Soaaton ¢ ollowed ty: o -
AL Gract napinaion 8 INMNTBaC e [ 01068 (A or B) L. P 338185 [ =7427,

I, the Project Officer, agree an a\Lsure that the above circled parameters and methods will be used for this project. Any

bmitted to Joel Simpkins of NJDEP with a new title page for signatures of approval.
744/

Date

changes/deviations will firsyb

Project Officer Signdture
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I, the Project Officer, agree an
chanoes/dewauons will first

TABLE 1B.—UST OF APPROVED INORGANIC TEST PROCEDURES—Continued

Rafererca (Methad No. or Page) ASTI usass
Parameter, units and methods P— St meos 1300 cd. Orther
82 hARES:]
1pumace "200.7 ne
DCP ™, or 1 Note 34,
Coicrdmaetric (Phen nnroling) 3500-F# D —— .. | D1065-80(0) Note 22,
@5:‘.011 ARrogen—Towl, (ss N), mo/L; digestion and distilaBon ok | e e 4500-N org B or C . | 3600-84(A)
phoukiin ast3 15004, € D2560-89(A) oraaas
Neatlerizaton 2513 4800-NH, C DA500-8HA) .
Becrode 351.3 A500-NH, For G .
Aviomesd phenats N 4500~NH, H P_ES1-TBY
Samieutomated block digestor, of (3512) Das00-8B)
Potentometric B2500-83(A)
32. Laac—Total4, mg/: Uigastion ¢ foliowed by: y
AA diract aspiration > bal' Rl 3MNMBorC ] R3BSN(ArB) | 200988 ] 397427,
AA tumace 292 3n3e
ICP e 62007 -} 31208
DCP > D4190-88 Note 34,
Votumery 1, or DIE5-KKC)
Colcrimatric {Dithizone) 3500 O
23, Magnesium—Towl4, mgA; Digeation ¢ foliowed by: .
AA Giract aspiretion 242, e D&11-83(B) 3788 | 874273
icP 200.74 31208
DCP, o Nots 34,
Gravimetic 2500-mg D .. | DS11-T7(A)
U, Mancanese—Tetal4, me/Ls digestion « foilowed by:
AA drect magirmtion > 2421 MMNBOC e | DBSBRO (A B) | 45485 197427,
AA fumace 2432 1138
1CP ™ $200.7 e | 31208
DCP™. o D4190-88 Nots 34,
Coonmetric (Peesuifatal, or 0N D e | DBSBBLAY (1988 | e e | 220202,
(P vrecate) Noxa 23,
2L, Morury—Total ¢, mels
Coid vaper, manual o 2481 28 DATZ388 e, 2L e, §77 2.
Avtorped 2
38, Moytosaum—Tow! ¢, moAs Digeaton « foliowsd by:
AA dret aspirzton 2481 hAREN ) 308
AL Sumace 2452 1128
ICP, o 2007 o [ 310 B
ocr Note 34
37. Noxo—Towal 4, me/l Cigeriion ¢ (oilowed Dy: .
AA dract aagirzion 2490 MMBor & e D18886-Q0 (A or B} ...
AA tumace 2492 i 8
ICP = 8200.7 e e
ocam > s O 19008 ore 24
Cocrvmetic (Hecorime) 2500 D
38, Nwxs (as N), moha:
Coiormec (Brcine wiffce) or Nivmentme N minus Nirme N [ 2828 DoR2-T1 873150, €150 ¢,
[See parwnetes 23 e 40) 280 -
o (xa N, mols !
Cacmvumn rechucdon, Marual oc 4SRN0 E | DTBET-20(B)
Avomasd, o @ WLXCNQ, F | O3BO7TRCIA) e | RS
ALtorraced hyarszne % L0600, H
40, N=™a (a3 N), moAl Soectopncomena
Ml or 384 ASXCNCL B | CiosaarT Noxe DS,
Aorrrad (Dlazoc: oon)
41, QU ane remse—TCm racSveraie, MGl
Gravmnece {axzacaen) 413, [ -}
42. Orpanic zarton—Toad (TOC), mo/s
Cormzurson or oxcenon LAEN 83108 o DTSR (A & B) | e 9TIAT, g 14
43, Orgarxe nrogen (a3 N, moAL ’
Towal Kencan! N (Parameusr 31) minus amonia N (Parsmeis &)
@)mpng- {83 P), ;oL Aacordic acid methad:
Aliemanad, or 3881 Lo F L8601 BE o | 972582
Manuu Bncre reagent, or LELPE . | DEISEBIA) TSR0
Marcal heo reagert
45. Osmium—Towl ¢, mgAL: Diceaton ¢ {oilowed by: @
AA dract maoirruon, o 2Ll LIRET.]
AA Rrmace a2
48, Q!_Y:«'\ dasorved, mos T
Winoer (Azice: mocicsvon), o 38c2 L8060 C e DE38-81(C) (1588) ... | 1575=T8
. Elecrone 3.1 &0 G b-1578-TB 0 _
47. Pulagum—Towl ¢, mg s Digeation « foliowed by:
AA ?rtd Rspirzmon, or 2531 e p. 82700
AA mace 253 p. S28.1¢
oce :
48. Prancis, mo/: Marual Slatilaton 7 422 O1TE-80 (A or B N 3;
Foilowad by: - [N -} ER ——— ) - TS 8
C*:‘:O'\M.rt [4AAP) manual, or 420t Note 27,
O e 1% 202
Phosonerus (semental], mo/L: Gas-iquid chromasagraphy Ncte 28,
crus—Totl, mgAs.
Pmumu clgerton Kikcwsd by 3682 LE0G-A-B 5 972.55.3
ALW‘WW: > po or 38803 | 4500-RE D515-88{A)
s‘fﬂmﬂm:: b:cc p ouchon ASOC—P—F 480085 ... $73.58.2
1. Puzaum—Towl +, mo: Cigeation « tollowed by: T
“d"‘:‘mm AR »nne
M s,
oce et
. .
2. Poawsivm—totl +, mot; Dipestion * foikrwad by: o 3¢
[‘(‘:* Arect aagirazon 258.1 g 363585 mrrmamerrene 7253
200.7¢
Fame phcxomec, o - 2
} Ao AD0K D e | DI426-8T(A) 7

Zhq

cer Swnature

roJect Of

2/ /37

Date

ure that the above circled parameters and methods will be used for this project. Any
mitted to Joel Simpkins of NJDEP with a new title page for signatures of approval.

946210064



TABLE 1B.—LIST OF APPROVED INORGANIC TEST PROCEDURES—LContinued

Retersnce {Methad Mo, oy Page) .
Parumetse, units and Mmethads : . AST™ ) usgs: Othae
. EPALD S mecroca | 8th ed ]
£3. Ratdoe—Towl, muL; Qravimerric, 163-108° 1603 2540 B 376085 |
Artidoe—Alemble, ML Gravimatric, 180° cummees e e meeeecanee 2540-C TR0
Raaidue—noniiarazie, (TSS), moA: Gravimevic, 103-105° post 2540-D . ares-88
washing of realoue, - .
H:qan—mrdn. mgA; Volumatic, (Imhofi cone), or JAEOD . | 2540 F
pravimeric : :
57. Residue—Vaiatile, mps Gravimatic, 650° 160.4 2B E 372388
58, Rhastum—Teowt +, mos Digestion ¢ followed by:.
AA drect gapiration, of 285.1 EIREN ]
AA umace 2852
59, Rusienium—Tow 4, mpAL Digestion 4 fotlowed by: .
AA drec aspirzion, or 2871 e
AA jumace 2672
80, Seenium—Total+, mo/s digeston ¢ {ollowed y:
AA lumace 27702 I8
ICP or 02007 e [ 120 8
A gas hydrice 2702 a4 D385GB8(A) emroen | HIO67-BS .
81, Siica—Dizasivea, mgA; 0.45 micron fitration lofiowed by: .
Colonmevic, Manual or 43701 450081 D e 1 DBSO-BB(B) o | 170085 .
Autermated (Moiybdouiicate), o 270085 e
icP 20078 e
2. Siver—Tow 3, mg/L: Digeation ¢ iotiowed by:
AA Eract azpiratn 2724 M1 B8orC PIT208 e | B73273, p, 270
AA Jurnaca n2 s
Coorimetic (Dithizone) kAR
ICP, or \ - 20078
ooty - Noty 34,
&1, Socum—Tctal ¢, mo/ls Digestion « followed dy:
AA clrect aspiration 27 nne . h3T2H5EE 973543
IcP 20070 e [ 31208
OCP, or Nete 34,
Fiame phctomenc 2500-Na D e | D1428-82(A)
64, Specis roncicanct, mMedmhos/cm ot 25°C:
Yhearone brdge 1201 2t08 O1125-82(A) e | H1T7BOBS . $72.40.3
&5, Sutra (a1 SC.). mgs '
Auvtomated coionmeTc (Tarium chioranilate) 78
Ganmene, oo a7zl O30, -1 C o D .| DEIBL2AA) (1988) e | oo | 325,543
Tuskimenc 754 Ds16-88 2600
4. Sutce (ua ), mo\l
Tarmenc (kxine), o J7en LG E 3BAG-B5 e e
Coormerc [menyisns bive) rez A50C~3 -1 D
€7, Sutia (as SO,), Mo
Tromeng (Iocine—-oCata) ara EO0-S501 71 8 —ee | D12TB4(C) f——

84, Surtacama. moi
Cotrveng (mewsywna Bl
T-fporm.-n,
C. Thermomare
70. Thasium—Teotal*, mpL Digertion * foikrwea by:
AA drect psorroon
A turace, o
e
Ti Ti=Taul s, mo/l Dometon « koticwed by:
AA drec aaorxuon. o ey e MOB-TES o
AA mace o i SNSRI B SR P
T Tranum—Towd ¢, MG Ovenon + lolicwed By:
AA drec proreoon py.aR]
AA Astace =2 .
oc? Nore 34
7 Temmeny, NTU:
Necreamenns 180.1 218 oY1= [S8t: - oo - .
74 Veaciom—Tow «, moL Cigeation + foliowed by’
A e oiteon DAY RARRN]
AX umacs =2
1c? 20T xs
OZP, o " O 19088 -
Coarmeme (Cuic acx). 300-v O CCITI-B4(A) (1883} .| vcmeierem i s
78 Dne—Towi e, L S ealon ¢ {olicwed by!
AA drec aspitmmon ™
AA mace
ICP " .
OCP =, o D41p0-88
Coonmenc (Danizone) or A E
{Zneon} y F

ERAR ] ——

2N (Bor C) vrmm 0109150 (A or B) ... | +ID00—88 e 2874270

n

Noxe 34,

i

;

Nots 330

Tande I8 ncoass . :

! "Meciocs for Chemcal Anaivaia of Water and Wartes™, Enviconmeatal Procecson Agency, Enveronmental Monaonng Syrismi Ladomiony-Cincanat (EMSL-CR), EPA—800/4~T5=-C20, R
vised MaTh 1583 ane 1570 wherw appiicadie.

?Fiahman, M. J.. o s, "Metnods for Analvals of Inopank Scbstances In W ¢ Fivial Secimena,” U.S. Geparmment of the Intenor, Tachniquas of Witer—Re soors Invesugatons ¢
te U.S. Geoogical Survey, Denver, CO, Revised 1969, Uniass Oherwise rcac.

3 mwamu-mmwwmwwu-m mancal, 150 od. (1990).

¢ For De deermingnon of ol meals the sample i1 1Ot Mared Dekcre procaesng. A Gloexson procecus i cuired 10 30U S EuaCended malenal And 1o GerirDy possdie Opanic-mew
Compiexes. Two digesuon procacures are ghven in Thethods for Chemical Aanvia of Wee and Warss, 1679 and 1883." One (secton 4.1.3), b & vigorous 0igeadon using nrnc . A
loss vigoroua digestion wng nrac and hydrochionc s (saction 4.1.4) Is proverted, howwver, the anaiyTl 150U be Cuustioned Tiat this Mk diges 50N May net suthce for al samplas fypes.
P}m:;'.u-.y, i1 & colonmen procedure I (0 be SMpoyed, It it Necstsary 10 sraurs I Ml Orpanc-Mmeti)ic HoNds be Droken 80 T Me Meta! 13 in 2 react™ve slsts. In thase stuations, the
YOOUS Cloerion 13 W >4 prylenmad making Cartain Fimt &1 no Ume GOes The 1o 0O 10 Aryness. Sampes CONLNAING e AMOURts Of Grganic Maleais wouild KIsO benefll by Vs wgor
O3 agesion. Use of Do graphite lumace chnique. INGUCTvely COUDIed PULLTA. 34 wed L3 Gotamminznont for Cartiin siementl 3LCh 43 Anenic, Ne NOOW Metals, MorcLry, s #nium, &rQ
L.amumr-amnumoclﬁ-oabnnmmdxnMmMomwmmumbmth ana/or cautions Note: it he OiQesnon NCuoed N ong of INe omar
COOeved ralererces 5 OMarent Mon he COONE. Me EPA Drocecurs must be Laed.NTE: & the GOeTMON NCLIOEA N 0ne Of e offer CODTved ralerences b Ontevent mcn
TR Coive. e BPA prOCedure muat be wnad.
b.D:IW melel are O4'ned a5 Mose ConmAtLents which will pass TIrougn & 0.48 Micron memorans M. Following AMrauon Of the sample. tha reierencad procadiss for tolal metals must

Sliowed. Sampie SQexON Gf M Alrets for Ghaohed Mmetalt. (O Coeeon of 118 Original sampie SOA/SON for LXAI Meais) May be OMMad lor AA (rec: a35rRd0n O graphra himace)

10 ICP 111ly3as oroviCed e sample s0iUtion 10 be ANAly7ad Meets tha foricwing CrisaL:

L has 1 iow COD (<) .
Wby lansoarent with & turbidity messurement of T NTU or heas
Coonews with A0 DeTacuble odor, and
Ed o llauid prase end free of partcuiats or tsDended mutter foliowing acccason, :
- NI tagt of Menoe 200.7, "inductivery Coupled Plasma Aomic Emisacn Soecrometc Metiad for Traca Element Analyvis of Water andt Westas.” s pven o apoensie C of Mo pant

gl’-’l-—r

ssure that the above circled parameters and methods will be used for this project. Any
bmitted to Joel Simpkins of NJDEP with a new title page for signatures of approval.

ol Sl 7/ 24/ ?

e
roject O/t‘ﬁcer Siguw Date

I, the Project Officer, agree an
changes/deviations will firs
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TABLE l—REQUIRED CONTAINERS, PRESERVATTON’TECHNIQUES, AND HOLDING TIMES

" Parameter No/name Coatainer? Preservation2.3 - Maximum hoiding time «

Table lA—Eacteral Tests:
Cofitorm, EaDand total woveeereeeeseerceeaoee

P,G i Coal, 4°C, 0.008% Na;5:0y° ... | 6 hours.
&, Fecal streptococei _ P,G cemreans S ] : Do.
G

Tahie |B—Inorganic Tests: .
Cool, 4°C eccientrsececmcaen 14 days.

1. Acidity
2. Alkalinity
(4) Ammonia

p

P ....00 Do

P,
(9)Biochemical oxygen demand .e.meeemeeeenes ~|P,

P

P

......... Codl, 4°C, H;S0, 1o pH<2 ...... | 28 days.
veee | COOLL 4°C e s—eee | 48 hours.
creeeenne | NOAB required o 28 days.
Codl, 4°C e 48 hours.

11. Bromide
14, Bicchemical oxygen demand, carbo-
naceous.
Chemical cxygen demand .......cceeeeseemenvernens
16. Chlonde

P 28 days.
p
17. Chlorine, tctal residual aaeeeeeecceeeeeecenennas P,
P
P

Do.
..... do Analyze immediately.
e | GO, 47C e - 1 48 hours.
............. Cool, 4*C, NaOH 1o pk>12.| 14 days.e

21, Color

23-24. Cyande, total and amenable to| P,
chiofinaton. 0.6g ascorbic acid 3.

25, Fiuoride P None required ...oocceccviecmeniaeas 28 cays.

(22 Hardness P.G e HNO, 10 pH<2, H,S0. to pH<2 | 6 months.

(28) Hydrogen ion (pH) PG None required ..oocececeeeecnecens Analyze immediatety.

(E) 43. Kjeidahl and organic nirogen .eeeeeen. P, G e Cool, 4°C. H,SO. 1o pH<2 ... | 28 cays.

Merzis:y
18. Chromium Vi P
25, Mercury P,
3, 58,10, 12,13, 19,20, 22, 25, 29, 30, 32- | P

i C T Cocd, 4°C e 24 hours.
.| 28 days.

& montns.
34, 36, 37, 45, 47, 51, 52, 58-50, 62, £3.
70-72, 74, 75. Metals, except chromium Vi -

NEMBIETUTHE e eer e ceserreen e eeneans Coal, 4°C, H;SO. to pH 28 days.
A0 NROE ettt e e e e e e e eaneas Coal, 4°C e e eeen 48 hours.
41, Oil and grease Cool to 4°C, HCI or H,;SO, o | 28 cays.
pH<2.
42. Orgaric camon e | P.G e .. | Coal, 4°C, HCI or H,80. to Do.
pH<2.
<%} Onthochesphate . A PG s Filter immediately, Codl, 4°C ... | 48 hours.

. Oxygen, Dizsotved Probe ....ccceceeecmneena... G Borte and | None required .oeeeceee e Analyze immedately.

AT WINKIEE o cecemeeerecem e e enemmsssnetnces | eeen Fix oa site and store in dark .... | 8 hours.
48, Phenols I Codl, 4°C, H,S0. to pH<2 ....... 28 cay=.
[0Fc1c T S O 48 hours.

Codl, 4°C, H.S0, 1o pH<2

G

48, Pheephorus (edlemental) G
@ Phosphonus, total - P,
P

P

£3. Residue, total
(>3) Residue, FRlerabla
(S5)Resicue, Nonfiterabie (TSS) veeecemeveeeece
(35) Residue, Settieable
. Residue, volatie
€1. Silca
64. Specific condUCaNCE veeiveececceee e
€5. Suliate
63. Sutfide

VWV UV O

7. Suifite

68. Surfactants
Temperature

3. Turbidity i

Analyze immediately,
48 hours.
Analyze.

48 hours.

e that the above circled parameters and methods will be used for this project. Any
itted to Joel Simpkins of NJDEP with a new title page for signatures of approval.

I, the Project Officer, agree and as
changes/deviations will first be s

A \ 774%/42

and mercury.
S8 NRIBLE e eerreans PG o, Coal, 4°C e e 48 hours.
I Vroject Ofﬁ?ér Signa%/ Date

946210066



Al

TAaLé 1l—REQUIRED CONTAINERS, Pﬂeséawmou TECHNIQUES, AND HOLDING TIMES

" Parameter No/name Container T Preservation 2.3 Maximum holding time ¢

Table IC—Organic Tests.#

13, 18-20, 22, 24-28, 34-37, 3943, 4547, | G, Teihon- Codl, 4°C, 0.008% Na,S5;0,.% .| 14 days.
56, 66, 88, B89, 82-585, 87. Pugpeable lined sep~

Halocarbons, fum.
6. 57, 90. Purgeable aromatc hydrocarbons ... | .80 —.... | Codl, 4°C, 0.008% Na;5;0.%, Da.
HC1 to pH2e,
3, 4, Acrolein and acrylonitrile ] Cool, 4*C, 0.008% Na,S;0,5, Da.

- . Adjust pH to 4510,
23, 30, 44, 49, 53, 67, 70, 71, 83, 85, 96. | G, Tefion- Codl, 4°C, 0.008% Na;$;05° .. | 7 days untll extraction,

Phencis 11, fined cap. 40 days after extac-
7, 38. Benndines!! . - I ——0 7 days untll extracton.?
14, 17, 48, 50-52. Phthalate estersts .00 Coal, 4°C e 7 days untl extrachon;
40 cays after extrac-
ton.
T2=74. Nircsaminesti+ 50 Cool, 4°C, store in  cark, Da.
‘ 0.008% Na,5;0,s.
7682, PCBa!1 acrylonitriie —.80 Cool, 4°C e Do
54, 55 65, 63. Ntoeromatcs and|._.do —__. |} Cod, 4°C, 0.008% Na,;SOy Do
sophoronet!, stora in dark,
1,2, 5 812,32 33,58, 59, 64,68, 84, 86 |.._do .. | . do Da.
Potynuciear aromatc hydrocarbons. 11, ’
15, 16, 21, 31, 75. Haloethers!! 80 Cocl, 4°C, 0.008% Na.S:0y Da.
23, 35-37, 60-63, 91. Chionated hydm-} ... do . _. | Cool, 4°C i Do
carbons 11,
87.7CODn w80 | Codl, 4*C, 0.008% Na,;5;05° .. Do
Table |ID—Pe=icdes Tests:
1-70. Pesticdes 1 o . | Codl, 4°C,pH S8 ____... - Da.
Table |E—Radaiogical Tests:
1-5. Apha, beta and radrum P.G HNQ; 42 pH<2 e meeeee € months.
Tabe || Notes
| Potyethytene (P) or Glass (G). ;
2Sample presarvation shoukd be performed immediately upon samphe collecion. For compesite chemical samples sach abqudt

:.hwidb-epfmervedmmetimec(ccﬂectim.Whmmec{anamunaiedsampke!makahimpcssmmpmﬁeﬂee&:ﬁm
then chemical samples may be preserved by maintaining & 4°C untl compasiting and samphe spliang s completed.

3When any sample s Lo be shipped by common camer or sent the United States Maits, & must comply with the De-

partment of Transportaton Hazardous Materials Regulations (43 CFR part 172). The person offering such matenal for tanspom
mnmb%m&m&.%memmmsolTwll,meOffx:eofH.awmk@-
riale, Materiais Transportation , Department of Transportation has determined that the Hazardous Materials Reguigdos

(pH about 1.96 or greater);
%r:dajter): tue acd (H;S0.) in water solubons at concentrations of 0.25% by wesght oc less
UHM

not apply 1o the folow m:wmuﬁmmmm;mmmmom%wwww
itnc acd (H ,)MWtasduﬁdummmdo.w%byﬁ?nub?sépHagzﬁ;&Qrz
: S o :
hyd'cxide(NaOH)hwma'so}uﬁonsmmvaﬁorudo.OBC%by 1orms(pHmn12_30ul%s).

« Samples shouid be analyzed as soon as possible after collechon. The tmes k ted are the maximum tmes Hat sampkes MY

behe*dbem .a!ys'saﬁn:sﬂbewmbaadvﬂh.wnplesmybehddbrmgapabaMWHmepemﬁee.d

laboratory,

an
data on file b show that the specific types of samples under study are siable o the longer §me, and has o~

c_erveqavmmmeﬂegwwninisvmuundaglsg.ae).&newnpbﬁmaynolbes:abefofmemximummp"

riod given in the table. A permrtiee, or monitoring laboratory, is ad 1o hoxd the sampie for a shorter time | knowledge &
ists 10 show that this Is necessary 10 maintain sample stabity. See § 136.3(e) for details.
Should only be used in the presence of resi chionne.

I, the Project Officer, agree

Maximum hoiding time ts 24 hours when sulfide is present Optionally all samples ma be!aledwimteadaceﬁewp:

fore pH adiustments in order to determine i sufide is present f sutfide is present, # can be remaoved by the additon of
nirate powder ntl & negative spot test is ottained. The sampie is filtered and then NaOH is added 1o pH 12.

changes/deviatiqns will fir ubrmitted to Joel Simpkins of NJDEP with a new, title page for signatures of approval.
L e »’-//rz/&/&' ‘ 7/2/4/7

(/ Proje7VOfﬁcer é_ign/atr{re Date

946210067

sure that the above circled parameters and methods will be used for this project. Any
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